
Comparing Natural and Modified 
Sloughs in Suisun Marsh:

Geometry Begets Variability

Delta Vision Blue Ribbon Task Force
March 20, 2008

Chris Enright, DWR
Jon Burau, USGS



Bottom line at the top
• Landscape geometry “filters” estuarine 

drivers.
• More complex geometry begets more 

variable process response.
• Physical, chemical, and biological 

processes are more variable in natural 
tidal creek systems .

• Corollary: Native plants/fishes evolved in 
a more variable environment.
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and DO and DO ““fluxflux”” at these locations:at these locations:



Comparing Hydrodynamics
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1. Tidal flow pattern 1. Tidal flow pattern 
responds to geometry.responds to geometry.

2. Flow on tidal 2. Flow on tidal 
and springand spring--neap neap 
timescale is more timescale is more 
variable in the variable in the 
natural sloughnatural slough

Key Ideas:Key Ideas:



Comparing Temperature
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Key Ideas:Key Ideas:

Temperature variability Temperature variability 
is influenced by marsh is influenced by marsh 
plain connectivity.plain connectivity.

The natural slough The natural slough 
generates more variable generates more variable 
temperature response.temperature response.

Natural slough heat fluxNatural slough heat flux
is tied to lunar cycleis tied to lunar cycle



Comparing Variability of other 
Constituent Fluxes

•• SalinitySalinity
•• Dissolved OxygenDissolved Oxygen
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Summary
• Landscape geometry “filters” estuarine drivers.
• Mature tidal marshes are tightly coupled to the 

spring-neap cycle. 
• More complex “geometry” begets more 

variable process response.
• Physical, chemical, and biological processes 

are all more variable in the natural slough.
• Native plants/fishes evolved on the natural 

template.
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